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 ᮇ ㄵ ᩝࡢ㸫❮ࡻࡽᵋᠺࡈࡿ࡙࠷ࡾࠊ௧ୖ࡞྘❮ࡡᴣさࢅ㏑࡬ࡾࠊ  
 ➠ 㸦 ❮࡚ࡢ㸡྘⛸ฦᏄ⏍∸ᏕⓏᡥἪࡡ≁ᚡࡷࡐࡿࡼࢅὩ⏕ࡊࡒ᚜⏍∸⏍ឺよᯊ
ࡡ⌟≟࡞ࡗ࠷࡙㸡ࡱࡒ㸡⬲✽⣵Ⳟࡡ⏍ឺよᯊ࡞ࡗ࠷࡙㐛ཡࡡ◂✪ິྡྷࢅᩒ⌦ࡊ࡙㸡
ᮇㄵᩝࡡ◂✪⫴ᬊࢅࡱ࡛ࡴࡾ࡛࡛ࡵ࡞㸡ណ⩇࠽ࡻࡦ┘Ⓩࢅ㏑࡬ࡒࠊ  
 ➠ 㸧 ❮ ࡚ࡢ㸡 P o l y m e r a s e  c h a i n  r e a c t i o n - De n a t u r i n g  g r a d i e n t  g e l  e l e c t r o p h o r e s i s
㸝 P C R - D G G E㸞Ἢ࠽ࡻࡦᖲᯀᇰ㣬 Ἢࢅ ⏕࠷࡙㸡Ề㐠Ềᕵ㔐ࡈࡿࡒ ⿿㘈ᗣỀ㸝 ሲ⃨
ᗐ㸯1ࠤ 3㸚⛤ᗐ㸞ࡡ⬲✽ࣈࣞࢬࢪහ࡞Ꮛᅹࡌࡾ᚜⏍∸⩄ࡡよ᪺ࢅ⾔ࡖࡒࠊ1 6 S  r R N A
㐿 ఎ Ꮔ ࡞ ᇱ ࡘ ࠷ ࡒ よ ᯊ ࡡ ⤎ ᯕ 㸡 ⬲ ✽ ࣈ ࣞ ࢬ ࢪ හ ࡞ Ꮛ ᅹ ࡌ ࡾ ᚜ ⏍ ∸ ⩄ ࡢ 㸡
C y t o p h a g a - F l a b o b a c t e r iu m 㸡 G r a m  p o s i t i v e  b a c t e r i a 㸡 Al c a l i g e n e s  s p . ࢅ ྱ ࡳ ș
- P ro t e o b a c t e r i a㸡Ps e u d o mo n a s  s p .㸡Ma r i n o ba c t e r  s p .㸡C o l w e l l i a  s p .㸡Ha l o mo n a s  s p .
➴ࢅྱࡳȚ - P ro t e o b a c t e r i a ࠾ࡼᵋᠺࡈࡿ㸡㧏ሲ⃨ᗐᗣỀࡡ⬲✽࡞࠽࠷࡙ࡢ㸡≁࡞
ኣࡂࡡ᚜⏍∸࠿᳠ฝࡈࡿࡒȚ - P ro t e o b a c t e r i a ࠿㔔さ࡚࠵ࡾࡆ࡛࠿♟ြࡈࡿࡒࠊࡱ







ࡒᅖᏽᗃᆵࡡ᪁࠿✽⣪㝎ཡ⋙ 9 7 %࡛࠷࠹Ꮽᏽࡊࡒ⬲✽ᛮ⬗ࢅ♟ࡊࡒࡡ࡞ᑊࡊ㸡ᾃ
㐗᚜⏍∸ࡡኣ࠾ࡖࡒὮິᗃᆵ࡚ࡢ㸡ᗣỀ⤄ᠺࡡንິ࡞ఔ࠹⬲✽ᛮ⬗ࡡንິ࠿㢎⦶
࡞ぜࡼࡿࡒࠊ P C R - D G G E Ἢ࡞ࡻࡾよᯊ⤎ᯕࡻࡽ㸡ᅖᏽᗃᆵ࡞Ẓ࡬㸡Ὦິᗃᆵ࡚ࡢ
≁ᏽࡡ᚜⏍∸ࡡࡲඁ༥໩ࡊ࡙࠷ࡾࡆ࡛࠿᥆ᐳࡈࡿࡒࠊ  
 ➠ 㸨 ❮࡚ࡢ㸡➠㸧❮࡚ᚋࡼࡿࡒ⿿㘈ᗣỀ⬲✽ࣈࣞࢬࢪහ࡞Ꮛᅹࡌࡾ྘᚜⏍∸⩄
ࡡ 1 6 S  r R N A 㐿ఎᏄ㒼า࡞ᇱࡘࡀ㸡྘᚜⏍∸⩄ࢅࡐࡿࡑࡿ≁␏Ⓩ࡞᳠ฝࡌࡾࡆ࡛
࠿ྊ⬗ ࡝⺧ ක㐿 ఎᏄ ࣈࣞ ࣭ࣇ ࡡス ゝࢅ ⾔ࡖࡒ ࠊ➠ 㸧❮ ࡚㸡 ≁࡞ Ț - P ro t e o b a c t e r i a
࠿ 㧏 ሲ ⃨ ᗐ ᗣ Ề ࡡ ⬲ ✽ ࡞ ࠽ ࠷ ࡙ 㔔 さ ࡚ ࠵ ࡾ ࡆ ࡛ ࠿ ♟ ြ ࡈ ࡿ ࡒ ࡆ ࡛ ࠾ ࡼ 㸡
Ps e u d o mo n a s  s p .㸡 C o l w e l l i a  s p .㸡 Ha l o m o n as  s p .ࡡ㸨ࡗࡡ᚜⏍∸⩄ࢅࢰ࣭ࢣࢴࢹ࡛
ࡊࡒࠊࡐࡡ⤎ᯕ㸡C o l w e l l i a  s p .㸡Ha l o mo n a s  s p .࡞ࡐࡿࡑࡿ≁␏Ⓩ࡝ C l w8 4 4㸡H l m 4 7 4
ࣈ࣭ࣞࣇ㸡ࡱࡒ㸡 P s e u d o mo n a s  s p .࡞ࡗ࠷࡙ࡢ㸡᪜࡞スゝࡈࡿ࡙࠷ࡒ P S M g ࡞┞⿭
Ⓩ࡝ 1 6 S  r R N A ࡡ㡷ᇡࢅࡍࡼࡌࡆ࡛࡞ࡻࡖ࡙㸡ᮇ◂✪࡚᪺ࡼ࠾࡞࡝ࡖࡒ᚜⏍∸⩄
ࡵ᳠ฝྊ⬗࡝ P S M g 4 3 7 ࣈ࣭ࣞࣇࡡスゝ࡞ᠺຉࡊࡒࠊ༟㞫Ⳟࢅ⏕࠷࡙᳠ฝ᮪௲ࡡ᭩
㐲໩ࢅ⾔ࡖࡒ࡛ࡆࢀ㸡ࡐࡿࡑࡿࡡ᚜⏍∸⩄ࢅ⺧ක㢟᚜㙶ୖ࡚᳠ฝࡌࡾࡆ࡛࠿ྊ⬗
࡛ ࡝ ࡖ ࡒ ࠊ ࡈ ࡼ ࡞ 㸡 ス ゝ ࡊ ࡒ 㸨 ࡗ ࡡ ⺧ ක 㐿 ఎ Ꮔ ࣈ ࣞ ࣭ ࣇ ࠽ ࡻ ࡦ







 ➠ 㸩 ❮࡚ࡢ㸡⬲✽࡞㛭ࢂࡾᶭ⬗㐿ఎᏄࢅᣞᵾ࡛ࡊࡒ᚜⏍∸⩄㞗ᵋ㏸よᯊࢅ⾔ࡖ
ࡒࠊኣࡂࡡ⛸㢦ࡡ⣵Ⳟ࠿⬲✽⬗ࢅᣚࡗࡆ࡛࠿▩ࡼࡿ࡙࠽ࡽ㸡⣵Ⳟฦ㢦ࡡᣞᵾ࡚࠵




ࡾࡆ࡛࠾ࡼ㸡ல◢㓗㑇ඔ㓕⣪ࢅࢤ࣭ࢺࡌࡾ㐿ఎᏄ n i rS ࠽ࡻࡦ n irK ࡞ᇱࡘࡂ᚜⏍
∸⩄㞗ᵋ㏸よᯊࢅ⾔ࡖࡒࠊࡐࡡ⤎ᯕ㸡⿿㘈ᗣỀࡡ⬲✽ࣈࣞࢬࢪ࡞࠽࠷࡙⬲✽ࢅᢰ
ࡖ࡙࠷ࡾࡡࡢ㸡 n i rK ࢅ᭯ࡌࡾ Al ca l i g enes  sp .㸡 n irS ࢅ᭯ࡌࡾ Psed omonas  s p .㸡















㔐ࡊࡒ⣌㸝ሲ⃨ᗐ 1 0 %㸞࡛ᚉᮮ㏳ࡽỀ㐠Ề࡚ᕵ㔐ࡊࡒ⣌㸝ሲ⃨ᗐ㸦㸚㸞࡞ࡗ࠷࡙㸡
Ὦິᗃᆵࡡ⬲✽ࣈࣞࢬࢪࢅ⏕࠷࡙㸡✽⣪㝎ཡᛮ⬗ࡡẒ㍉ࢅ⾔ࡖࡒ࡛ࡆࢀ㸡ሲ⃨ᗐ
1㸚ࡡ⣌࡚ࡢ㸡✽⣪ㇿⲬ 1 . 5k g -N / (m 3  d ay )࡚⬲✽Ὡᛮ࠿᥾࡝ࢂࡿࡒࡡ࡞ᑊࡊ㸡ሲ
⃨ᗐ 1 0 %ࡡ⣌࡚ࡢ㸡✽⣪ㇿⲬ 2 . 5k g-N / ( m 3  da y )࡚ࡵᏭᏽࡊࡒ✽⣪㝎ཡᛮ⬗ࢅᚋࡾ
ࡆ ࡛ ࡞ ᠺ ຉ ࡊ ࡒ ࠊ ࡆ ࡿ ࡼ ࡡ ⣌ ࡞ ᑊ ࡊ 㸡 Te r m i na l - Re s t r i c t i o n  f ra g me nt  l e n gt h  
po ly mo rp h ism㸝 T- R F L P㸞Ἢ࡞ࡻࡽ᚜⏍∸⩄㞗ᵋ㏸ࡡን㐼ࡡ࣓ࢼࢰࣛࣤࢡࢅ⾔ࡖ
ࡒ⤎ᯕ㸡ሲ⃨ᗐ 1 0 %ࡡ⣌࡚ࡢይሲᛮ᚜⏍∸ࡡ Ha lomonas  sp .㸡Mar inobac t e r  sp .
࠿㢟ⴥ࡞ඁ༥໩ࡊ࡙࠷ࡾࡆ࡛࠿☔ヾࡈࡿࡒࠊࡈࡼ࡞㸡㧏ሲ⃨ᗐᗣỀࡡ⬲✽ࢅ⾔࠹
㝷࡞᭩㐲࡝ሲ⃨ᗐ᮪௲ࢅ᪺ࡼ࠾࡞ࡌࡾࡒࡴ࡞㸡ᵕࠍ࡝ሲ⃨ᗐࡡᗣỀࢅὮථࡈࡎࡒ
⬲ ✽ ࣈ ࣞ ࢬ ࢪ ࡡ 㐘 ㌹ ࢅ ⾔ ࡖ ࡒ ࠊ ࡐ ࡡ ⤎ ᯕ 㸡 ሲ ⃨ ᗐ 4ࠤ 1 0㸚 ࡡ ᮪ ௲ ࡞ ࠽ ࠷ ࡙ ࡢ 㸡
Hal omonas  sp . 㸡 Mar inoba c t e r  sp . ࠿ ඁ ༥ ໩ ࡌ ࡾ ࡆ ࡛ ࡞ ࡻ ࡽ 㸡 ✽ ⣪ ㇿ Ⲭ




 ➠ 㸫 ❮࡚ࡢ㸡ᮇㄵᩝࡡ⥪ᣋ࠽ࡻࡦᒈ᭻ࢅ㏑࡬ࡒࠊ  






 5  
 
◂ ✪ ᴏ ⦴       
⛸㢦ื   㢗ྞࠉ  Ⓠ⾪࣬Ⓠ⾔᥎㍍ヽྞࠉ  Ⓠ⾪࣬Ⓠ⾔ᖳ᭮ࠉ  ㏻ྞ⩽㸝⏞ㄫ⩽ྱࡳ㸞
 




















































(1) (ሒᩝ ) S. Yoshie, N. Noda, S. Tsuneda,  A. Hirata,  Y. Inamori, Design of 16S 
rRNA-targeted oligonucleotide probes and microbial community analysis in the 
denitrification process of a saline industrial wastewater treatment system , FEMS 
Microbiology Letters,  235, 183-189 (2004) 
 
(2) (ሒᩝ ) S. Yoshie, N. Noda, S.  Tsuneda,  A. Hirata,  Y. Inamori, Salinity decreases  nitrite  
reductase gene diversity in denitrifying bacteria of wastewater treatment systems, Applied  
and Environmental Microbiology, 70 [5], 3152-3157 (2004)  
 
(3) ( ሒ ᩝ )  S.  Yoshie,  N. Noda, T.  Miyano, S.  Tsuneda,  A. Hirata,  Y. Inamori,  
Charactetization of microbial community in nitrogen removal process of metallurgic 
wastewater by PCR-DGGE, Water Science and Technology, 46 [11-12], 93-98 (2002)  
 
(4) (ሒᩝ ) N. Noda, S.  Yoshie, T.  Miyano, S. Tsuneda,  A. Hirata,  Y. Inamori, PCR-DGGE 
analysis of denitrifying bacteria in a metallurgic wastewater treatment system, Water 
Science and Technology, 46 [1-2], 333-336 (2002)  
 
(5) (ሒᩝ ) S. Yoshie, N. Noda, T. Miyano, S. Tsuneda,  A. Hirata,  Y. Inamori, Microbial 
community analysis in the denitrification process of saline-wastewater by denaturing  
gradient gel electrophoresis of PCR-amplified  16S rDNA and the cultivation methods,  








(1) S.  Yoshie,  N. Noda, S.  Tsuneda,  A. Hirata,  Y.  Inamori, Molecular diversity of nitrite  
reductase genes (nirK and nirS) in the denitrification reactor of saline wastewater treatment 
system, 10th International Symposium on Microbial Ecology, Cancun, 22-27, August, 2004 
(2) S.  Yoshie, N. Noda, S. Tsuneda,  A. Hirata,  Y. Inamori, Characterization of denitrifying  
bacteria in saline and nitrate containing industrial  wastewater treatment system based on 
16S rRNA and nitrite reductase gene, 103rd  American Society for Microbiology General 
meeting,  Washington D. C.,  18-23, May, 2003 
(3) S.  Yoshie,  N. Noda, T. Miyano, S.  Tsuneda,  A. Hirata,  Y. Inamori, Quantitative analysis  
of microbial community in the denitrification process of saline-wastewater treatment system 
using new 16S rRNA- targeted oligonucleotide probes, 7th Simposium on Bacterial Genetics  
and Ecology, Bergen, 15-19, June, 2002 
(4) S.  Yoshie, N. Noda, T. Miyano, S. Tsuneda,  A. Hirata,  Y. Inamori, Characterization of  
microbial community in nitrogen removal process of metallurgic wastewater by PCR-DGGE, 
Asian Waterqual 2001, Fukuoka, 12-14, September, 2001 
(5) S.  Yoshie, N. Noda, T. Miyano, S. Tsuneda,  A. Hirata,  Y. Inamori, Characterization of  
microbial community in nitrogen removal process of metallurgic wastewater by cultivation 
and non-cultivation methods, 9th International Symposium on Microbial Ecology,  
Amsterdam, 16-31, August, 2001 
(6) N. Noda, S.  Yoshie,  T. Miyano, S. Tsuneda,  A. Hirata,  Y. Inamori, PCR-DGGE analysis  
of denitrifying bacteria in a metallurgic wastewater treatment system, 3rd I WA International 
Specialized Conference on Microorganisms in  Activated Sludge and Biofilm Processes,  
Roma, 13-15, June, 2001
 6  
 
◂ ✪ ᴏ ⦴      










(7) N. Noda, S.  Yoshie,  T.  Miyano, S.  Tsuneda,  A. Hirata,  Y. Inamori,  Application of  
PCR-DGGE technique to analysis of microbial population in metallurgic wastewater  
treatment system, 5th International Symposium on Environmental Biotechnology, Kyoto,  






ᾇ㐠㸡 ᖳ  ᭮
(2)ኬᆊฺᩝ㸡ྚỜᖶᏄ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⛼᲻᜾ᖲ㸡8.5 Ἢ࡞ࡻࡖ࡙᪺ࡼ࠾࡞࡝ࡖࡒ
Ὡᛮỗἶ୯ࡡ࢓ࢠࢷ࢔ࣇ࡝⬲✽⣵Ⳟ  ࣒ࢰࢿ࣭࡛ࣜ㓉㓗ࢅ῟ຊࡊࡒሔྙࡡ㐢࠷㸡➠
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(3) ྚỜᖶᏄ㸡㔕⏛ᑠᏳ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⛼᲻᜾ᖲ㸡ல◢㓗㑇ඔ㓕⣪㐿ఎᏄ㸝QLU8
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ఌᖳఌ㸡ᒱᒜ㸡 ᖳ  ᭮
(15) ྚỜᖶᏄ㸡㔕⏛ᑠᏳ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⛼᲻᜾ᖲ㸡㧏ሲ⃨ᗐ⏐ᴏᗣỀࡡ⬲✽ࣈࣞ
ࢬࢪ࡞࠽ࡄࡾ᚜⏍∸⩄㞗ᵋ㏸よᯊ ฦᏄ⏍∸ᏕⓏᡥἪ࠽ࡻࡦᇰ㣬Ἢ࡞ࡻࡾ᳠ฝ⤎ᯕ
ࡡẒ㍉㸡᪝ᮇ᚜⏍∸⏍ឺᏕఌ➠  ᅂኬఌ㸡㟴ᒱ㸡 ᖳ  ᭮
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ฌ⌦⏍∸Ꮥఌ➠  ᅂኬఌ㸡♼ᡖ㸡 ᖳ  ᭮
(17) 㔕⏛ᑠᏳ㸡ྚỜᖶᏄ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⛼᲻᜾ᖲ㸡ல◢㓗㑇ඔ㓕⣪ࡡኣᵕᛮ࡞ᇱ
ࡘ࠷ࡒ⏐ᴏᤴỀฌ⌦ࣈࣞࢬࢪහỗἶࡡ᚜⏍∸⩄㞗ᵋ㏸よᯊ㸡᪝ᮇỀฌ⌦⏍∸Ꮥఌ➠ 
ᅂኬఌ㸡♼ᡖ㸡 ᖳ  ᭮
(18) ྚỜᖶᏄ㸡㔕⏛ᑠᏳ㸡ᐋ㔕▩Ꮔ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⛼᲻᜾ᖲ㸡㞬ฌ⌦ᛮ⏐ᴏᗣỀ
ࡡ⬲✽ࣈࣞࢬࢪ࡞᭯ຝ࡝᚜⏍∸⩄㞗ᵋ㏸ࡡ㏛㊟㸡➠  ᅂ᪝ᮇỀ⎌ሾᏕఌᖳఌ㸡ᒪ㜟㸡






⏍∸Ꮥఌ➠  ᅂኬఌ㸡♼ዄᕖ㸡 ᖳ  ᭮
(21) 㔕⏛ᑠᏳ㸡ྚỜᖶᏄ㸡ᐋ㔕▩Ꮔ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⛼᲻᜾ᖲ㸡㧏ሲฦྱ᭯ᤴỀࡡ
⏍∸ᏕⓏ⬲✽ࣈࣞࢬࢪ࡞࠽ࡄࡾ᚜⏍∸⩄㞗ᵋ㏸よᯊ㸡᪝ᮇ᚜⏍∸⏍ឺᏕఌ➠  ᅂኬ
ఌ㸡Ⲁᇖ㸡 ᖳ  ᭮
(22) 㔕⏛ᑠᏳ㸡ྚỜᖶᏄ㸡ᐋ㔕▩Ꮔ㸡⺾Ờ⨶Ꮟ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⛼᲻᜾ᖲ㸡ይሲᛮ
⣵Ⳟ⩄ࡡ⬲✽Ὡᛮ࡞㛭ࡌࡾฦᏄ⏍∸ᏕⓏフ౮࣬よᯊ㸡᪝ᮇỀฌ⌦⏍∸Ꮥఌ➠  ᅂኬఌ㸡
♼ዄᕖ㸡 ᖳ  ᭮
(23) ᖏ⏛⪵㸡㔕⏛ᑠᏳ㸡ྚỜᖶᏄ㸡ᐋ㔕▩Ꮔ㸡ᖲ⏛ᙪ㸡⛼᲻᜾ᖲ㸡5(7),,* Ἢ࡞ࡻࡾ
㧏ሲ⃨ᗐ⏐ᴏᗣỀฌ⌦ࣈࣞࢬࢪහࡡ᚜⏍∸⩄㞗ᵋ㏸よᯊ㸡໩ᏕᕝᏕఌ➠  ᅂ⚽Ꮢኬ
ఌ㸡㟴ᒱ㸡 ᖳ  ᭮
(24) 㔕⏛ᑠᏳ㸡ྚỜᖶᏄ㸡᫅㔕㎦ᙢ㸡୔὾ⱝᬓ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⏍⏛๭㸡⺾Ờ⨶Ꮟ㸡
ᮿᮟḿฺ㸡⛼᲻᜾ᖲ㸡⏍∸⭯Ἢࢅ⏕࠷ࡒᤴỀฌ⌦࡛᭯⏕⏍∸ࡡヾㆉᢇ⾙㸡➠  ᅂ᪝ᮇ
Ề⎌ሾᏕఌࢨࣤ࣎ࢩ࣑ࢗ㸡ኬ㜨㸡 ᖳ  ᭮
(25) ྚỜᖶᏄ㸡㔕⏛ᑠᏳ㸡ᐋ㔕▩Ꮔ㸡⺾Ờ⨶Ꮟ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⛼᲻᜾ᖲ㸡ฦᏄ⏍
∸ᏕⓏᡥἪ࡞ࡻࡾ⿿㘈ᗣỀฌ⌦⿞⨠හࡡ᚜⏍∸⩄㞗ᵋ㏸よᯊ㸡໩ᏕᕝᏕఌࡗࡂࡣኬఌ㸡
Ⲁᇖ㸡 ᖳ  ᭮  
(26) ⛼᲻᜾ᖲ㸡ྚỜᖶᏄ㸡㔕⏛ᑠᏳ㸡ᐋ㔕▩Ꮔ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⺾Ờ⨶Ꮟ㸡5(7),,*
Ἢࢅ⏕࠷ࡒ⏍∸ฌ⌦ཬᚺᵬහ࡞࠽ࡄࡾ᚜⏍∸⩄㞗ᵋ㏸ࡡフ౮࣬よᯊ㸡➠  ᅂ᪝ᮇỀ⎌
ሾᏕఌᖳఌ㸡ா㒌㸡 ᖳ  ᭮
(27) ᐋ㔕▩Ꮔ㸡ྚỜᖶᏄ㸡㔕⏛ᑠᏳ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⛼᲻᜾ᖲ㸡◢㓗ࢅྱࡳ⏐ᴏᗣ
Ềࡡ⏍∸ᏕⓏ⬲✽ฌ⌦࠽ࡻࡦ 5(7),,* Ἢ࡞ࡻࡾ᚜⏍∸┞ࡡよᯊ㸡໩ᏕᕝᏕఌ➠  ᅂ
ᖳఌ㸡᮶ா㸡 ᖳ  ᭮
(28)㔕⏛ᑠᏳ㸡⺾Ờ⨶Ꮟ㸡ྚỜᖶᏄ㸡ᐋ㔕▩Ꮔ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡⛼᲻᜾ᖲฦᏄ⏍
∸ᏕⓏᡥἪࢅ⏕࠷ࡒᤴỀฌ⌦ࣈࣞࢬࢪ࡞࠽ࡄࡾ᚜⏍∸⩄㞗ᵋ㏸ࡡよᯊ㸡➠㸬ᅂ⏍∸ฺ
⏕᩺ᢇ⾙◂✪ࢨࣤ࣎ࢩ࣑ࢗㄵᩝ㞗㸡㸡ኬ㜨㸡 ᖳ  ᭮
(29) ⛼᲻᜾ᖲ㸡ྚỜᖶᏄ㸡㔕⏛ᑠᏳ㸡ᖏ⏛⪵㸡ᖲ⏛ᙪ㸡ᐋ㔕▩Ꮔ㸡⺾Ờ⨶Ꮟ㸡5(7),,*
Ἢࢅ⏕࠷ࡒᤴỀฌ⌦ࣈࣞࢬࢪ࡞࠽ࡄࡾ᚜⏍∸⩄㞗ᵋ㏸ࡡフ౮࣬よᯊ㸡᪝ᮇỀฌ⌦⏍∸
Ꮥఌ➠  ᅂኬఌ㸡ኬ㜨㸡 ᖳ  ᭮
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